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结构及产电机制，并在真实双槽式微生物燃料电池（double-chamber microbial fuel 
cell，以下均简称 DC-MFC）中进行希瓦氏菌（Shewanella xiamenensis BC01，以
下均简称 S. BC01）产电和脱色研究，并与乙酰微小杆菌（Exiguobacterium 
acetylicum NIU-K2/NIU-K4, 以下均简称 E. NIU-K2/NIU-K4）和海洋深层水原菌
（Deep-Sea Water Culture，以下均简称 DSW）的性能进行对比。 
 首先，对从台湾海峡海域的水体中筛选的一株产电菌通过 16S rRNA 鉴定，
确定该微生物为 Shewanella xiamenensis BC01。 
通过 TEM 观测到 S. BC01 单个菌长度范围为 2-3.25 μm，宽度范围为 0.5-0.75 
μm，形态为棒状杆菌。使用 SEM JSM6390 观察希瓦氏菌，S. BC01 单个菌的长
度范围为 1.1-2.1 μm，宽度范围为 0.5 μm 左右，形态为棒状杆菌。使用高倍 SEM 





价格低，符合海洋产电菌特性等特点应用于培养 S. BC01，试图代替 Luria-Bertani
培养基（LB）。S. BC01 在 0.5×MB（稀释 2 倍的 MB）中的生长效果最好。其生
长的最适 pH 值范围在 5.3~7.0，最大比生长速率（SGR）为 0.78 h-1，最大比脱
色速率（SDR）为 82.63 mg ∙ L ∙ h ，适合于同时产电和脱色的微生物燃料电池，
菌体生长和脱色之间存在争夺电子的竞争关系。S. BC01 的最佳间距为 12.4 cm；







































As the human’s demand for sustainable resources is increasing, microbial fuel 
cell is regarded as one of the most potential method of bioelectricity generation due to 
its environment-friendly feature. In this essay, Shewanella strains which could be used 
in microbial fuel cell (MFC) was separated. Then the microbe was identificated using 
genetic method, the morphology and electricity generation mechanisms were 
observed using different kinds of electron microscopy. In real double-cahmber 
microbial fuel cell (DC-MFC), the electricity generation and decolorization 
performance of Shewanella xiamenensis (abbreviated as S. BC01) were assessed, 
compared with Exiguobacterium acetylium NIU-K2/NIU-K4 (abbreviated as E. 
NIU-K2/NIU-K4) and deep-sea water culture (abbreviated as DSW). 
First, a strain of electricity generation microborganism was separated from the 
sea area of Taiwan Strait and identificted by 16S r RNA, and the identification result 
showed that it was Shewanella xiamenensis BC01. 
Using TEM observtion, the the length of S. BC01 was 2-3.25 μm, the width of S. 
BC01 was 0.5-0.75 μm, the shape was rod shape. Using SEM JSM6390 observtion, 
the length of S. BC01 was 1.1-2.1 μm, the width of S. BC01 was 0.5 μm, the shape 
was rod shape. Using SEM LEO1530 observation, the length of S. BC01 was 0.9-1.3 
μm, the width of S. BC01 was 0.5 μm, the shape was rod shape. S. BC01 not only has 
nanowire, which can transmit electrons, but also it can secret nanoparticle, whose 
diameter is 0.15-0.20 nm. This implied that the electricity-generating mechansim of 
Shewanella xiamenensis BC01 may relate to nanowire, laying a foundation for finding 
the mechanism of electricity-generating. 
At last, this research tried to add Marine Broth (MB) as additional because of its 
simple composition, cheap price and enough nutrients to apply to the growth of S. 
















for growth ranged from 5.3 to 7.0, SGR was 0.78 h-1, SDR was 82.63 mg ∙ L ∙ h . 
The MFC with Shewanella is suitable for simultaneously electricity-generation and 
decolorization, and the growth of microorganism competed with decolorization for 
electrons. The optimized electrode distance of MFC with S. BC01 was 12.4 cm. The 
average voltage, solution resistance and charge transfer resistance were 278.9 mV，
30.73 Ω，176 Ω·cm2, respectively. The steady period came after 54 days, the first level 
of decay rate and the second level of decay rate were 140 d-1 and 4.12 d-1, respectively, 
compared to the result of E. NIU-K2/NIU-K4, DSW. These results provide a solid 
basis for further research to compare with. 
Key words ： Shewanella xiamenensis BC01; DC-MFC; dye decolorization; 






































































图 1.1 微生物燃料电池反应机制 
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